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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the reduction of 
heat exchange efficiency caused by deformation of fins 
or the increase of abrasion wear at weld zones between 
the fins and heat-transfer tubes from occurring by limiting 
an incident angle of a fluid jetted from a lance tube of a 
soot blower. 

SOLUTION: A soot blower 18, for inserting a lance tube 
16 into a flue 1 1 having heat-transfer tubes 13 with fins 
12 disposed therein and jetting a fluid 17 from the tip end 
portion of the lance the 16 in directions perpendicular to 
the axial direction thereof to remove soot adhering to the 
heat-transfer tubes 13, is configured such that the lance 
tube 16 in inserted and extracted substantially at right 
angles to the fins 12 of the heat-transfer tubes 13 and 




the lance tube 16 can be rotated about an axis along the direction of the insertion and 
extraction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a soot blower. 
[0002] 

[Description of the Prior Art] The boiler proper which drawin g 2 expresses [ boiler proper ] an example 
of a smoke-eliminating processing facility of a coal fired boiler, and one in drawing bums [ boiler 
proper ] a fuel, and generates a steam, A denitrification plant for 2 to remove the nitrogen oxides 
contained in the exhaust gas discharged from a boiler proper 1, An air preheater for 3 to carry out heat 
exchange of the exhaust gas which passed the denitrification plant 2, and the air, such as a combustion 
air supplied to a boiler proper 1, A heat recovery machine for 4 to collect heat from the exhaust gas 
which passed the air preheater 3, The electrostatic precipitator for carrying out uptake of the soot dust 
which 5 passes the heat recovery machine 4 and is contained in the exhaust gas which carried out the 
temperature reduction, The reheater for reheating the desulfurizing plant for removing the sulfiar oxide 
with which 6 is contained in an induced draft fan and 7 is contained in exhaust gas, and 8 with the heat 
which collected the exhaust gas which passed the desulfiirizing plant 7 with the heat recovery vessel 4, 
and 9 are the chimney stacks for emitting the exhaust gas reheated with the reheater 8 into atmospheric 
air. 

[0003] In the smoke-eliminating processing facility which ** and is illustrated here The exhaust gas 
which combustion of a fiiel is performed by the boiler proper 1, and a steam is generated, and is 
discharged from a boiler proper 1 in that case Heat exchange is carried out to air, such as a combustion 
air which is removed in nitrogen oxides by the denitrification plant 2, and is supplied to a boiler proper 1 
with an air preheater 3. Furthermore, after heat is collected and carries out a temperature reduction with 
the heat recovery vessel 4, uptake of the soot dust is carried out with an electrostatic precipitator 5, and 
it is reheated with a desulfurizing plant 7 by the heat which was removed and collected sulfur oxides 
with said heat recovery vessel 4 in the reheater 8, and is emitted into atmospheric air from a chimney 
stack 9. 

[0004] In addition, he is trying to reheat the exhaust gas discharged from a desulfiirizing plant 7, using a 
reheater 8 since white smoke will occur if the temperature reduction of the exhaust gas which a sulfur 
oxide is removed by said desulfurizing plant 7, and is discharged is usually carried out till around about 
50 [**], it has become an abbreviation saturation state and the exhaust gas after this desulfurization is 
emitted into the atmospheric air from a chimney stack 9 as it is. 

[0005] Although the gas gas heater of a playback rotating type was mainly used with the heat recovery 
vessel 4 in the former about the **** smoke-eliminating processing facility mentioned above, in recent 
years, the heat recovery machine 4 consists of gas gas heaters of a non leak method which used the heat 
exchanger tube with a fin so that exhaust gas before processing desulfurization etc. might leak and it 
might not mix in the exhaust gas after desulfurization increasingly. 

[0006] An example of the heat recovery machine 4 made into the gas gas heater of a non leak method is 
shown, the gas duct 1 1 prolonged in the right-angled direction to a drawing by casing 10 is formed, two 
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or more heat exchanger tubes 13 with a fin 12 are arranged in this gas duct 1 1, and drawing 3 is exposed 
to the flow of exhaust gas. 

[0007] Carry out a muhiple-times round trip, intervening partial 13a by return [ extend so that each / 
said / heat exchanger tube 13 may cross the flow of exhaust gas here, and / inside / of a gas duct 1 1 ], it 
is made open for free passage to the inlet-port header 14 common to the flow direction of said exhaust 
gas moreover at double sequence-of-numbers and the outlet header 15, heat exchanger tube of still 
more nearly same configuration as this 13 train is arranged also in the vertical direction multistage, and 
the heat exchange section is accomplished. 

[0008] And since this heat recovery machine 4 is arranged at the preceding paragraph of the electrostatic 
precipitator 5 which carries out uptake of the soot dust as d rawin g 2 showed previously, it needs to be 
equipped with the soot blower 18 which removed the soot dust which inserted the lance tube 16 into the 
gas duct 1 1, and injected the fluid 17 from the point of this lance tube 16 to the direction of an axial 
center, and the right-angled sense, and adhered to said heat exchanger tube 13. 
[0009] 

[Problem(s) to be Solved by the Invention] however, as an application example of the general soot 
blower 18 to the coal fired boiler in the former etc. The extra ction-and-insertion direction of the l ance 
tube. 1 6 of a s oo t bl o wer 1 8 is tu med JiLthe direction of a list of a Ji eat exchanger tub e44, and there is 
only what has been arranged so that the heat exchange section whole region can be covered by the soot 
blower 18 of the small number as much as possible. For example, when such a conventional method is 
followed and it applies to the heat recovery machine 4 of drawing 3 , the fault that the problem about 
deformation of the **** fin 12 explained in full detail below or wear of the weld zone of this fin 12 and 
a heat exchanger tube 13 occurs can be considered. 

[0010] Namely, if the extraction-and-insertion direction of the lance tube 16 of a soot blower 18 is 
turned in the direction of a list of a heat exchanger tube 13 and is arranged Will take out and insert to the 
right-angled sense, the longitudinal direction of a heat exchanger tube 13 - receiving - the lance tube 

16 - abbreviation - The lance tube 16 illustrated to the leftmost side in ( drawing 3 Naka when a fluid 

17 was injected to the fin 12 which circled in the lance tube 16 to the circumference of an axial center, 
and is separated from the forward/backward moving orbit of this lance tube 16 Reference), The incident 
angle over the fin 12 of the injected fluid 17 becomes large (it is acquaintance to 90 degrees). The 
impulse force which acts on the fin 12 on which the fluid 17 was able to be sprayed becomes large, and 
deformation arises on this fin 12. Soot dust becomes easy to adhere between fins 12 according to this 
deformation, and that removal becomes difficult. The problem that the heat exchange effectiveness of 
exhaust gas and the medium which flows the inside of a heat exchanger tube 13 falls arises. Further As 
the incident angle over the fin 12 of the fluid 17 injected from the lance tube 16 becomes large As a 
result of the injection style of a fluid 17 coming to hit more directly to the weld zone of this fin 12 and a 
heat exchanger tube 13, the problem that the abrasion loss in the weld zone of said fin 12 and heat 
exchanger tube 13 increases may also arise. 

[001 1] This invention is what was made in view of the above-mentioned actual condition, and it aims at 
preventing beforehand decline in the heat exchange effectiveness by deformation of a fin, and the 
increment in the abrasion loss in the weld zone of a fin and a heat exchanger tube, as the incident angle 
over the fin of the fluid injected from the lance tube of a soot blower does not become large. 
[0012] 

[Means for Solving the Problem] In tb^ soo^ Viinw^r ^^rU\p\^ rmoved the soot dust which this inventio n 

insfrtpfi th p Innr r tl ]bf^ into thf- n nn (liirf Avhirh hn^ nn-n n ngHthf pe^t exchanger tube with a fin, a nd 
iniected4be4kiid Jrom the point of this lance tube to the direction of an axial center, an d the right-angled 
g^ng f^ n n ^ nHViP^r^H fn rniH ^ ^ ^{i r ihC ^ r tl?^^ rhri racterized b y mnstihitinp s o that ll can Clycle in a 
lance tube to the circumference of the axial center which the extraction-ari^l-inser^ipn Hi rpction of a lance 
tube constitutes an p^hhrevip^nnp n^ht anpifi tn thp fin nf caiH ht-^f f^vnViiinp^r fiiK^ mects in the 
extraction-and-insertio n dire ction. 

[OOTTTJ llius, the Case where" it circles in a lance tube to the circumference of the axial center which will 
take out and insert the extraction-and-insertion direction of a lance tube so that the lance tube of a soot 
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blower may meet to the longitudinal direction of a heat exchanger tube, since he is trying to accomplish 
an abbreviation right angle to the fin of a heat exchanger tube, and meets in the extraction-and-insertion 
direction when carrying out - the revolution orbit a fin and abbreviation - it will be drawn in an 
parallel field. 

[0014] And since the incident angle over the fin of the fluid injected from this lance tube irrespective of 
the revolution location of a lance tube is maintained small, the impulse force which acts on the fin on 
which the fluid was able to be sprayed will be suppressed small, deformation will stop arising on this 
fin, and the wear in the weld zone of a fin and a heat exchanger tube will also be controlled. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below, referring to 
a drawing. 

[0016] Drawing 1 shows an example of a gestaU which carries out this invention, and the part which 
attached the same sign as drawin g 3 expresses the same object. 

[0017] In this example of a gestalt, the soot blower 18 is constituted so that it can circle in the lance tube 
16 to the circumference of the axial center which the extraction-and-insertion direction of the lance tube 
16 constitutes an abbreviation right angle to the fin 12 of a heat exchanger tube 1 3, and meets in the 
extraction-and-insertion direction. 

[0018] That is, said lance tube 16 is taken [ the soot blower 18 in the example to illustrate is equipped so 
that forward/backward moving of the lance tube 16 which carried out opening of the injection tip 19 of a 
fluid 17 to the own direction of an axial center and the right-angled sense can be carried out to a point in 
the direction in alignment with the longitudinal direction of a heat exchanger tube 13, it is arranged out 
of the gas duct 11, and ] out and inserted into the gas duct 1 1 through insertion hole 10a which carried 
out opening to the casing 10 of the heat recovery machine 4. 

[0019] Here, said lance tube 16 is held in the beam 21 of the box mold installed on the support stand 20, 
and outer fitting of the sliding of it is made free to the feed tube 23 of the immobilization to which the 
fluids 17, such as a steam and air, were supplied by the back end through the poppet valve 22, and it is 
supported by this feed tube 23 and the front support 24 of the beam 21 front end. 
[0020] By moreover, the motor 26 which the back end of said lance tube 16 is equipped with the 
carriage 25 it was made to make said feed tube 23 penetrate airtightly and free [ sliding ], and was 
attached to this carriage 25 in one The rotation drive of the drive pinion 28 which geared with the rack 
27 of the head-lining side in said beam 21 is carried out through the gear device of said carriage 25 
interior, and it has been made to carry out forward^ackward moving of said carriage 25 with the lance 
tube 16. And on the occasion of the forward/backward moving, said lance tube 16 circles to the 
circumference of an axial center through a gear device. 

[0021] the case where it circles in the lance tube 16 to the circumference of the axial center which will 
take out and insert the extraction-and-insertion direction of the lance tube 16 so that the lance tube 16 of 
a soot blower 18 may meet to the longitudinal direction of a heat exchanger tube 13, since he is trying to 
accomplish an abbreviation right angle to the fin 12 of a heat exchanger tube 13, and meets in the 
extraction-and-insertion direction when **(ing) and doing in this way ~ the revolution orbit - a fin 12 
and abbreviation - it will be drawn in an parallel field. 

[0022] And since the incident angle over the fin 12 of the fluid 17 injected from this lance tube 16 
irrespective of the revolution location of the lance tube 16 is maintained small, the impulse force which 
acts on the fin 12 on which the fluid 17 was able to be sprayed will be suppressed small, deformation 
will stop arising on this fin 12, and the wear in the weld zone of a fin 12 and a heat exchanger tube 13 
will also be controlled. 

f [0023] Therefore, since the incident angle over the fin 12 of the fluid 17 injected from the lance tube 16 
is small maintainable according to the above-mentioned example of a gestalt, it can avoid that soot dust 
I adheres between fin 12 according to deformation of a fin 12, and heat exchange effectiveness falls, and, 
\ moreover, the abrasion loss in the weld zone of a fin 12 and a heat exchanger tube 13 can also be J 
uecreased. 

[0024] In addition, as for the soot blower of this invention, it is needless to say that modification can be 
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variously added within limits which do not deviate from that it is not limited only to the above- 
mentioned example of a gestalt, and can apply to various kinds of heat exchangers, such as a reheater, 
besides a heat recovery machine and the other summaries of this invention. 
[0025] 

[Effect of the Invention] Since the incident angle over the fm of the fluid injected from the lance tube is 
small maintainable according to the soot blower of above-mentioned this inventio n, it canavoid that 
soot dusLa dheres be tweenfinsac^ of a fm, and heat exchange effectiveness fall s, 

and,.t noreover, tfte oPtStgain^ cffeclivencss th aPilTraBf^ loss in th p xyelH ynnp nf a fin g^g da heat 
exchaitgeMiibe can alscTBe decreased can be done so. 



[Translation done.] 
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